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(54) Wireless downhole unit

(57) The present invention relates to a wireless
downhole unit (1) adapted to be lowered into a well (2)
in a casing (3) having an inner wall (4) and an inner di-

ameter (DC). The wireless downhole unit comprises an
electrical motor (5), a pump (6), and driving means (7)
for allowing movement of the wireless downhole unit with-
in the casing, and at least one battery pack (8).
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Description

Field of the invention

[0001] The present invention relates to a wireless
downhole unit adapted to be lowered into a well in a cas-
ing having an inner wall and an inner diameter. The wire-
less downhole unit comprises an electrical motor, a
pump, and driving means for allowing movement of the
wireless downhole unit within the casing, and at least one
battery pack.

Background art

[0002] During oil production, it may become necessary
to perform maintenance work in a well or to open a pro-
duction well. Such well work is known as well intervention.
A production casing is arranged inside the well and is
closed by a well head in its upper end. The well head
may be placed on shore, on an oil rig or on the seabed.
[0003] In order to lower and raise the tool into and out
of the well and supply the tool with electricity, the tool is
connected to a wireline at its top, which is fed through
the well head. In order to seal the well while performing
the operation using the tool, the wireline passes through
a high-pressure grease injection section and sealing el-
ements for sealing around the wireline.
[0004] In order to seal around the wireline as it passes
through the grease injection section, high-pressure
grease is pumped into the surrounding annulus to effect
a pressure-tight dynamic seal which is maintained during
the operation by injecting more grease as required. A
slight leakage of grease is normal, and the addition of
fresh grease allows for the consistency of the seal to be
maintained at an effective level. In this way, grease leaks
from the grease injection section into the sea during an
intervention operation, which is not environmentally de-
sirable. Due to the increasing awareness of the environ-
ment, there is a need for a more environmentally friendly
solution.

Summary of the invention

[0005] It is an object of the present invention to wholly
or partly overcome the above disadvantages and draw-
backs of the prior art. More specifically, it is an object to
provide an improved wireless tool for operating in the
well without the use of a wireline or a similar power line.
[0006] The above objects, together with numerous oth-
er objects, advantages, and features, which will become
evident from the below description, are accomplished by
a solution in accordance with the present invention by a
wireless downhole unit adapted to be lowered into a well
in a casing having an inner wall and an inner diameter,
comprising:

- an electrical motor,
- a pump,

- driving means for allowing movement of the wireless
downhole unit within the casing,

- at least one battery pack comprising at least one
battery for powering the electrical motor driving the
pump driving the driving means to move the unit
along the inner wall of the casing.

[0007] In one embodiment, the battery pack may com-
prise a plurality of batteries and a battery holder for hold-
ing the batteries.
[0008] The battery may be rechargeable.
[0009] Furthermore, the battery may be a lithium bat-
tery.
[0010] Additionally, the battery may be a high voltage
battery of nominally at least 3 volts.
[0011] Moreover, the battery holder may be made of
a heat-resistant material.
[0012] The holder being made of a heat-resistant ma-
terial ensures that it maintains its shape despite the high
pressure and temperature surrounding the unit down-
hole, preventing the batteries from losing electrical con-
tact with the tool when the holder changes shape. The
holder also protects the batteries from this high temper-
ature and pressure. Using high voltage batteries increas-
es the precautionary measures with regard to safety.
[0013] The heat-resistant material may be polyamide
or peek.
[0014] The battery pack may furthermore comprise a
battery housing enclosing the battery holder, forming a
longitudinal space there between, in which the batteries
can be arranged and connected in series while being
kept in place.
[0015] By being housed in a battery holder, the batter-
ies are kept firmly in place during bumping, allowing use
of high voltage batteries in a downhole tool.
[0016] The battery housing may have an openable
panel for inserting batteries into the battery pack.
[0017] Furthermore, the battery pack may comprise a
recharge connection for recharging the batteries.
[0018] The recharge connection may comprise an in-
duction unit abutting an induction unit in the well, e.g. in
a well head or a lubricator, for recharging and/or trans-
mitting and receiving data to and from the wireless down-
hole unit.
[0019] In one embodiment, the batteries may be ar-
ranged in rows in the battery holder.
[0020] The arrangement of the batteries in rows allows
for the use of more conventional batteries and increases
the safety due to the fact that if one battery explodes,
only one row of batteries will be destroyed, but the bat-
teries in the other rows can still function and power the
wireless unit.
[0021] Additionally, the driving means may be wheels.
[0022] In another embodiment, the wireless downhole
unit may comprise an expandable device having a centre
and being expandable from a first diameter to a second
diameter.
[0023] Further, the second diameter may be smaller
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than the inner diameter of the casing, forming a gap be-
tween the expandable device and the casing.
[0024] The gap may be 0.1-10 cm, preferably 1-5 cm.
[0025] In addition, the expandable device may taper
from the second diameter towards the centre.
[0026] Also, the expandable device may have an ap-
erture in the centre.
[0027] Moreover, a turbine may be arranged in the ap-
erture for recharging the battery, and a propeller may be
arranged in the aperture for recharging the battery.
[0028] Furthermore, the expandable device may take
the form of a parachute or an umbrella.
[0029] Additionally, the expandable device may be ar-
ranged in one end of the unit.
[0030] Further, the expandable device may be ar-
ranged downstream of the motor, and it may be made of
polymer.
[0031] Also, the device may comprise a reinforcement,
and the reinforcement may be a grid.
[0032] The device may comprise ribs for maintaining
the shape of the device in its expanded condition.
[0033] The present invention may furthermore com-
prise a well having a casing and the wireless downhole
unit described above.

Brief description of the drawings

[0034] The invention and its many advantages will be
described in more detail below with reference to the ac-
companying schematic drawings, which for the purpose
of illustration show some non-limiting embodiments and
in which

Fig. 1 shows a wireless downhole unit,

Fig. 2 shows a battery pack,

Fig. 3 shows another embodiment of the battery
pack,

Fig. 4 shows another embodiment of the wireless
downhole unit with an expandable device in its ex-
panded condition,

Fig. 5 shows the embodiment of Fig. 4 in its unex-
panded condition,

Fig. 6 shows another embodiment of the wireless
downhole unit,

Fig. 7 shows the embodiment of Fig. 4 in its expand-
ed condition, and

Fig. 8 shows the wireless downhole unit in a well.

[0035] All the figures are highly schematic and not nec-
essarily to scale, and they show only those parts which
are necessary in order to elucidate the invention, other

parts being omitted or merely suggested.

Detailed description of the invention

[0036] Fig. 1 shows a wireless downhole unit 1, 100
arranged inside a casing 3 in a well 2 downhole. The
wireless downhole unit 1, 100 comprises a driving unit
15 having driving means 7 in the form of wheels running
along an inner wall 4 of the casing 3. The wireless down-
hole unit 1, 100 is typically used to drive an operational
tool into the well 2 to perform an operation, such as open-
ing a sleeve, measuring a temperature and/or pressure
of the well fluid, logging the condition of the casing with
regard to leaks, etc. The wireless downhole unit 1, 100
is thus connected to a wide range of operational tools
and sometimes several tools at a time.
[0037] In order to propel itself along the casing wall,
the wireless downhole unit 1, 100 comprises wheels
which are driven by a pump 6 driven by an electrical motor
5. The wireless downhole unit 1, 100 comprises a battery
pack 8 for powering the electrical motor 5, comprising a
plurality of batteries. The battery pack 8 is arranged in
the part of the wireless downhole unit 1, 100 which is
closest to the well head 110, as shown in Fig. 8. By plac-
ing the battery pack 8 and thus the batteries in the out-
ermost end closest to the top of the well 2, the batteries
can easily be recharged or replaced just by entering the
well head.
[0038] The batteries are arranged in rows within a
housing enclosing a battery holder 10, as indicated by
the dotted lines in Fig. 1. As shown in Fig. 2, the holder
is formed with grooves corresponding to the shape of
batteries arranged in rows and connected in series. The
holder is made of a solid material holding the batteries
in place while protecting them during movements. The
holder may be made of any solid material. The holder
being enclosed by the housing allows for the possibility
of using lithium batteries although these are not normally
suitable for use downhole due to the higher temperature
and pressure in the well. Lithium batteries are normally
twice as effective as other batteries, which increases the
stretch of time of the wireless unit remaining in the well
before it has to ascend to recharge or change its batter-
ies. Furthermore, the solid holder allows for the use of a
high voltage battery of at least 3 volts, preferably at least
5 volts, more preferably 10 volts. By using high voltage
batteries, more power-demanding operations can be per-
formed.
[0039] The battery holder 10 is made of a heat-resist-
ant material increasing the protection of the batteries in
the battery pack 8. The housing may also be made of a
heat-resistant material protecting the batteries from the
high temperature and pressure surrounding the battery
pack 8. Using high voltage batteries increases the pre-
cautionary measures with regard to safety. The heat-re-
sistant material may be polyamide or peek.
[0040] As can be seen in Fig. 2, the holder has three
elongated grooves in which the batteries are arranged,
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connected in series. The batteries are inserted into the
holder from one end of the battery pack and may easily
be replaced when the unit has been used to perform an
operation downhole. The arrangement of the batteries in
rows allows for the use of more conventional batteries
and increases the safety due to the fact that if one battery
explodes, only one row of batteries will be destroyed, but
the batteries in the other rows can still function and power
the wireless unit.
[0041] In Fig. 2, the battery pack 8 comprises a panel
12 which facilitates battery replacement without it being
necessary to disconnect the end of the battery pack 8,
as shown in Fig. 3. Fig. 3 shows the battery pack 8 com-
prising a recharge connection 13 for recharging the bat-
teries while still in the well. The recharge connection 13
comprises an induction unit abutting an induction unit in
the well 2, e.g. in a well head or a lubricator, for recharging
and/or transmitting and receiving data to and from the
wireless downhole unit.
[0042] Another way of recharging the batteries is
shown in Fig. 4 where the wireless downhole unit 1, 100
comprises an expandable device 101 which is expand-
able from a first diameter D1 to a second diameter D2.
When the expandable device is n its expanded condition,
a gap 103 is formed between the device 101 and the
casing 3, as shown in Fig. 7. The formation fluid is then
let to flow by opening the valve in the well head, and due
to the expanded expandable device 101, the high pres-
sure fluid from the formation is prevented from flowing
freely past the wireless downhole unit 1, 100. The ex-
pandable device 101 has a centre 102 and an aperture
104 at the centre 102. A propeller 106 is arranged in the
aperture 104, and the fluid, which is prevented from flow-
ing past the expandable device 101, is forced to pass
through the aperture 104. While passing the aperture
104, the fluid forces the propeller 106 to rotate and there-
by recharge the batteries. The gap between the expand-
able device 101 and the casing 3 is 0.1-10 cm, preferably
0.5-8 cm, more preferably 2-5 cm. When the batteries
have been recharged, the valve is closed again.
[0043] The expandable device 101 tapers from the
second diameter towards the centre in order to direct the
fluid into the aperture 104. The expandable device 101
is collapsible like an umbrella or a parachute, as shown
in Fig. 5.
[0044] In Fig. 6, a turbine 105 is arranged in the aper-
ture instead of the propeller, for recharging the battery
9. The expandable device 101 is arranged in one end of
the unit downstream of the battery 9 and closest to the
top of the well or the well head 110. The expandable
device is made of polymer strengthened by an embedded
grid or ribs 107 for maintaining the shape of the device
in its expanded condition.
[0045] In another embodiment, the expandable device
101 does not have an aperture, or the propeller 106 or
turbine 105 may be stopped so that the fluid can no longer
pass through the centre of the expandable device 101.
The expandable device 101 may then be used for moving

the wireless unit upwards in the well by means of the
pressurised fluid from the formation. Hereby, the wireless
downhole unit 1, 100 is able to ascend without having
any power left in the batteries by unfolding the expand-
able device 101.
[0046] The expandable device 101 may be designed
in a way which causes the turbine 105 or propeller 106
to rotate, but where the wireless downhole unit 1, 100 is
still forced upwards by the pressure from the formation
fluid. Hereby, the wireless downhole unit 1, 100 is re-
charged, and when the valve has been closed and the
fluid stops flowing, the wireless downhole unit 1, 100 can
retract its driving means and move downwards due to
gravity.
[0047] By fluid or well fluid is meant any kind of fluid
that may be present in oil or gas wells downhole, such
as natural gas, oil, oil mud, crude oil, water, etc. By gas
is meant any kind of gas composition present in a well,
completion, or open hole, and by oil is meant any kind of
oil composition, such as crude oil, an oil-containing fluid,
etc. Gas, oil, and water fluids may thus all comprise other
elements or substances than gas, oil, and/or water, re-
spectively.
[0048] By a casing is meant any kind of pipe, tubing,
tubular, liner, string etc. used downhole in relation to oil
or natural gas production.
[0049] In the event that the tool is not submergible all
the way into the casing, a downhole tractor can be used
to push the tool all the way into position in the well. A
downhole tractor is any kind of driving tool capable of
pushing or pulling tools in a well downhole, such as a
Well Tractor®.
[0050] Although the invention has been described in
the above in connection with preferred embodiments of
the invention, it will be evident for a person skilled in the
art that several modifications are conceivable without de-
parting from the invention as defined by the following
claims.

Claims

1. A wireless downhole unit (1, 100) adapted to be low-
ered into a well (2) in a casing (3) having an inner
wall (4) and an inner diameter (Dc), comprising:

- an electrical motor (5),
- a pump (6),
- driving means (7) for allowing movement of the
wireless downhole unit within the casing,
- at least one battery pack (8) comprising at least
one battery (9) for powering the electrical motor
driving the pump driving the driving means to
move the unit along the inner wall of the casing.

2. A wireless downhole unit according to claim 1,
wherein the battery pack comprises a plurality of bat-
teries and a battery holder (10) for holding the bat-
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teries.

3. A wireless downhole unit according to any of the pre-
ceding claims, wherein the battery is rechargeable.

4. A wireless downhole unit according to any of the pre-
ceding claims, wherein the battery is a lithium bat-
tery.

5. A wireless downhole unit according to any of the pre-
ceding claims, wherein the battery is a high voltage
battery of at least 3 volts.

6. A wireless downhole unit according to any of the pre-
ceding claims, wherein the battery holder is made of
a heat-resistant material.

7. A wireless downhole unit according to claim 6,
wherein the heat-resistant material is polyamide or
peek.

8. A wireless downhole unit according to any of the pre-
ceding claims, wherein the battery pack comprises
a battery housing (11) enclosing the battery holder,
forming a longitudinal space therebetween, in which
the batteries can be arranged and connected in se-
ries while being kept in place.

9. A wireless downhole unit according to any of the pre-
ceding claims, wherein the batteries are arranged in
rows in the battery holder.

10. A wireless downhole unit according to any of the pre-
ceding claims, wherein the driving means are
wheels.

11. A wireless downhole unit according to any of the pre-
ceding claims, wherein the unit comprises an ex-
pandable device (101) having a centre (102) and be-
ing expandable from a first diameter (D1) to a second
diameter (D2).

12. A wireless downhole unit according to claim 11,
wherein the second diameter is smaller than the in-
ner diameter of the casing, forming a gap (103) be-
tween the expandable device and the casing.

13. A wireless downhole unit according to claim 11 or
12, wherein the gap is 0.1-10 cm.

14. A wireless downhole unit according to any of claims
11-13, wherein the expandable device tapers from
the second diameter towards the centre.

15. A wireless downhole unit according to any of claims
11-14, wherein the expandable device has an aper-
ture (104) in the centre.

16. A wireless downhole unit according to any of claims
11-15, wherein a turbine (105) is arranged in the ap-
erture for recharging the battery.

17. A wireless downhole unit according to any of claims
11-16, wherein the expandable device is formed as
a parachute or an umbrella.

18. A wireless downhole unit according to any of claims
11-17, wherein the expandable device is arranged
in one end of the unit.

19. A downhole system comprising a well having a cas-
ing and the wireless downhole unit according to any
of the preceding claims.
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